Identification of a mucosal form of enteropeptidase in triton X-100 extracts of porcine duodenal mucosa.
Porcine enteropeptidase (EC 3.4.21.9) purified from acetone powders of fresh duodenal fluid shows a molecular weight, as determined on Ultragel AcA-34, of 190000. Enteropeptidase has been solubilised from pig intestinal mucosa using 1% (v/v) Triton X-100. When Triton X-100 extracts of freeze-dried mucosa after partial fractionation on DEAE-cellulose were chromatographed on Sephadex G-200, the bulk of the activity eluted in the void volume rather than with an expected Ve/V0 ratio of about 1.24 corresponding to a molecular weight of around 200000. Gel filtration of aqueous mucosal extracts obtained in the absence of Triton X-100 showed two regions of enzymic activity in approximately equal proportions, one in the void volume, and the other with the expected Ve/V0 ratio of 1.24, whereas the Triton X-100 extracts of the residue from the above extract showed the presence of only the macromolecular species of enteropeptidase. This species was excluded from Sepharose 4B. It was confirmed that aminopeptidase was also extracted by Triton X-100 in a molecular form which was excluded from Sepharose 4B. The results suggest that Triton X-100 extracts enteropeptidase with a membrane component attached and in agreement with this it was found that proteolysis rapidly converted the macromolecular form to a stable smaller molecular species corresponding in size to that found in solution in the duodenal fluid. There was full recovery of the enzymic activity following this conversion. Papain and trypsin brought about an almost complete conversion to the smaller form of enteropeptidase whereas chymotrypsin, pancreatin and an intestinal peptidase preparation were only partially effective. It is concluded that membrane bound enzymes such as enteropeptidase and aminopeptidase are bound to the intestinal brush border membrane in a similar manner and are not actively secreted into the lumen but rather are largely released or solubilised by the combined action of the bile and pancreatic secretions.